The United States National Plant Germplasm System maintains 151 sorghum accessions from Burundi of which 148 accessions were evaluated for resistance to Colletotrichum sublineolum at the Tropical Agriculture Research Station in Isabela, Puerto Rico in replicated evaluations during the 2007 and 2008 growing seasons. For the 2007 experiment, 120 accessions showed a resistant response with 89 of these accessions rated as resistant in 2008. The resistant accessions showed reddening of inoculated leaves with no acervuli development, whereas accessions rated as susceptible showed acervuli development on inoculated leaves. Mean infection severity based on the percentage of infected leaf area for the susceptible accessions was 2% in 2007 and 2.5% for the 2008 experiment. Only four accessions showed an infection severity more than 10% and eight accessions showed a susceptible response across replications and growing seasons. Results of this study indicate that sorghum germplasm from Burundi is an important source of anthracnose resistance for sorghum improvement and that germplasm from regions of high annual rainfall is frequently associated with anthracnose resistance.
INTRODUCTION
Colletotrichum sublineolum (P. Henn. in Kabat and Bubák) is the fungal pathogen responsible for sorghum anthracnose and the disease is present in most sorghum producing regions worldwide (Thakur and Mathur, 2000; Crouch et al., 2006) . Disease symptoms are generally observed on the leaves of the sorghum plant 30 to 40 days after seedling emergence. The pathogen can also infect the stalk, panicle, and seed (Thakur and Mathur, 2000; Hess et al., 2002) . Symptoms of foliar anthracnose infection appear as circular, elliptical, or elongated lesions with acervuli (asexual fruiting bodies) formation in the center of the lesions. Grain yield losses ranging from 30 to 67% have been reported (Ali et al., 1987; Thomas et al., 1996) . In Puerto Rico, plant death has been observed before maturing in highly susceptible germplasm accessions (Erpelding and Wang, 2007) . Grain yield losses are typically associated with a reduction in grain weight due to poor grain development (Ali et al., 1987) . The use of resistant varieties is the most practical method of managing the disease. In the United States, the use of resistant varieties is recommended for regions with climatic conditions favorable for the pathogen. Since the pathogen is highly variable and numerous pathotypes are present in most regions (Marley et al., 2001; Valério et al., 2005) , pyramiding of host-plant resistance genes may be necessary to increase the longevity of resistant sources. Thus, additional resistant germplasm is needed to increase the genetic diversity of resistant genotypes available for sorghum improvement. Germplasm collections are important resources for the identification of anthracnose resistance and the sorghum germplasm collection from Burundi was evaluated during the 2007 and 2008 growing seasons in Puerto Rico to identify resistant genotypes.
MATERIALS AND METHODS
The sorghum (Sorghum bicolor (L.) Moench) germplasm collection from Burundi, East Africa maintained by the United States Department of Agriculture, Agricultural Research Service (USDA-ARS), National Plant Germplasm System is composed of 151 accessions (GRIN, 2007) Preparation of anthracnose cultures, field inoculation, and disease evaluation were as described by Erpelding and Prom (2006) . Infected leaf samples were randomly collected from susceptible sorghum genotypes before each experiment to represent the pathotypes at the research site in Isabela, Puerto Rico and were used to establish cultures. Plants of each accession were inoculated with anthracnosecolonized sorghum seed at 34 days after planting. Disease evaluations were conducted using a 1 to 5 rating scale (Erpelding and Prom, 2006) where: 1 = no symptoms; 2 = reddening of inoculated leaves with no acervuli development; 3 = chlorotic lesions on inoculated leaves with acervuli development in the center of the lesions; 4 = necrotic lesions with acervuli on inoculated leaves; and 5 = coalescence of lesions on inoculated leaves with abundant acervuli and most leaves infected including the flag leaf. For the first experiment planted in 2007, plants were rated 12, 34, 50, and 64 days after inoculation. Disease ratings were conducted 16, 30, and 57 days after inoculation for the second experiment planted in 2008. Disease severity was also determined during each evaluation and was based on a visual rating of the percentage of infected leaf area for the susceptible plants within a row with approximately 20 plants evaluated in each row. Statistical analysis of the data was conducted using the disease severity from the final rating. The Statistix 9 software package (Analytical Software, Tallahassee, FL) was used for the analysis of variance and mean comparisons were conducted using Tukey's standardized range test at the 5% probability level.
RESULTS
The disease rating and mean infection severity data for the 148 sorghum accessions from the Burundi germplasm collection and 12 control genotypes are presented in Table 1 . For the 2007 experiment, more accessions showed a resistant response with 120 accessions rated as resistant. Susceptibility to anthracnose was observed for 28 accessions with nine accessions showing no variation in disease ratings across replications. Ten accessions showed susceptibility across two replications and nine accessions showed a susceptible response in only one replication. Mean infection severity was generally less than 1% for accessions showing variation in disease response across replications. For the 28 susceptible accessions, mean infection severity was 2% and only one accession showed disease severity greater than 20%. Mean infection severity was 5% for the nine accessions that showed a susceptible response across the three replications. Disease progression for the Burundi accessions was slow for the 2007 experiment (data not shown). One accession showed a susceptible response 12 days after inoculation and five accessions showed susceptibility 34 days after inoculation with one accession rated as susceptible across the three replications. Fifty days after inoculation, 14 accessions showed a susceptible response with five accessions rated as susceptible across the three replications.
For the 2008 experiment, a resistant response was observed for 89 accessions (Table 1) . One accession was rated as highly susceptible with infection observed on the flag leaf. A susceptible response across the three replications was observed for 29 accessions, and 14 accessions showed susceptibility across two replications, while 16 accessions showed susceptibility in one replication. All accessions rated as susceptible for the 2007 experiment were rated as susceptible for the 2008 experiment. Mean infection severity was approximately 2.5% for the 59 accessions rated as susceptible in 2008. Four accessions showed a mean infection severity greater than 10% with a mean infection severity greater than 20% observed for one accession. For the 29 accessions showing susceptibility across the three replications, mean infection severity was 4.6%. Disease progression was also slow for the 2008 experiment (data not shown). Seven accessions showed a susceptible response 16 days after inoculation with two accessions showing a susceptible response across the three replications. Thirty-four accessions showed a susceptible response 30 days after inoculation with susceptibility across replications observed for 12 accessions. All accessions showed reddening of inoculated leaves within 5 days after inoculation with acervuli development observed within 10 days on the susceptible control genotypes. Red spots were observed within 3 days after inoculation for the 2008 experiment and reddening of inoculated leaves was more prominent in 2008, with a greater percentage of the inoculated leaf area showing the red response. For the majority of the susceptible accessions, acervuli development was only observed on inoculated leaves with no infection observed on noninoculated leaves.
The 12 control genotypes included in the evaluation showed the expected disease response (Table 1) . With the exception of PI 534131, the resistant control genotypes showed red spots or reddening of inoculated leaves without acervuli development. PI 534131 typically shows nearly complete reddening of inoculated leaves and senescence of leaf margins with the development of acervuli on the leaf margins under favorable environmental conditions. A highly susceptible disease response was observed for the nine susceptible control genotypes. Infection of the flag leaf was generally observed within 30 days after inoculation and most of the susceptible control genotypes showed complete senescence of lower leaves at 60 days after inoculation. Mean infection severity for the nine susceptible control genotypes was higher (61%) for the 2008 experiment as compared to the 2007 experiment (56%). For both evaluations, PI 173112 and PI 609251 showed plant death at maturity with stalk breakage and lodging.
DISCUSSION
Most of the sorghum accessions from the Burundi germplasm collection showed resistance to anthracnose suggesting germplasm from this region is an important resource for the development of resistant varieties. Approximately 60% of the accessions showed no acervuli development and were rated as resistant. More than 90% of the accessions rated as susceptible showed mean infection severities of less than 10%. Pande et al. (1994) classified accessions as resistant if infection severity was less than 6%. Approximately 95% of the accessions would be classified as resistant with 147 accessions in 2007 and 141 accessions in 2008 showing mean infection severities less than 6%. Also, infection severity for the accessions rated as susceptible was significantly lower than the susceptible control genotypes included in the evaluation. Burundi is a region of high annual rainfall (970-1500 mm) and Erpelding (2008) reported that sorghum germplasm accessions from regions experiencing higher annual rainfall were more frequently associated with anthracnose resistance when evaluated in Puerto Rico. Results of this study support the association between the occurrence of anthracnose resistance and high annual rainfall in the country of origin. Climate variation may also be a factor for the variation in disease response observed between the 2007 and 2008 growing seasons. For the 2007 experiment, 40 mm of rainfall was received after the evaluation conducted 34 days after inoculation compared to 98 mm of rainfall received after the evaluation conducted 30 days after inoculation for the 2008 experiment. In addition, germplasm collections showing a high frequency of resistant accessions and low infection severities often show greater variation within and between experiments that may result from climatic variation. For this study, 59 accessions were rated as susceptible; however, 51 accessions showed variation in susceptibility across replications and growing seasons with only four accessions showing a mean infection severity greater than 10%. Several studies have shown that climatic conditions can significantly influence anthracnose infection response with greater infection severity observed in regions of higher rainfall (Néya and Le Normand, 1998; Hess et al., 2002; Ngugi et al., 2002) . These results suggest that annual rainfall can be used to identify additional germplasm collections from Africa for anthracnose evaluation and this information can aid in the identification of African regions associated with anthracnose resistance for germplasm acquisition. Disease rating is based on a 1 to 5 scale (Erpelding and Prom, 2006) . Plants rated as 2 showed reddening of inoculated leaves with no acervuli formation. Susceptible plants rated as 4 and 5 showed acervuli formation on inoculated leaves with infection spreading to the flag leaf for accessions rated as 5. For accessions showing variation in disease response across replications, the disease ratings for the three replications are presented.
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Disease severity is based on the percentage of anthracnose infected leaf area for the susceptible plants within a row averaged across the three replications. Numbers followed by the same letter are not significantly different based on Tukey's standardized range test at the 5% probability level.
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